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Abstract

We are currently developing a compact X-ray source based on laser-electron Compton scattering. To realize a
compact system, we adopt an X-band linear accelerator (linac) and commercial Q-switch laser. The X-ray yield by the
collision between the electron beam of 30 MeV and the Q-switch Nd: YAG laser of 1.4 J/10 ns (second harmonic) is
107 photons/RF pulse (10® photons/s for 10 pps). The injector of this system consists of an X-band thermionic cathode
RF gun and an alpha magnet. So far, we have constructed the whole RF system and beam line for the X-band linac and
achieved 2 MeV electron beam generation from the X-band thermionic cathode RF gun. In addition, we achieved 40
MW RF feeding to the accelerating structure and beam the beam energy of 22 MeV were observed just after the
accelerating structure. The laser system for the X-ray generation via Compton scattering was also constructed and
evaluated its properties. In this paper, we will present the details of our system and progress of beam acceleration
experiment and the performance of the laser system for the Compton scattering experiment. This work is performed
under the national project of Development of Advanced Compact Accelerators in Japan and is partially supported by the
Research Program on Development Innovative Technology (#0494) of the Japan Science and Technology Agency and
in part supported by Health and Labour Sciences Research Grants.
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